A low-protein diet concomitant with high calorie intake preserves renal function and structure in diabetic OLETF rats.
Otsuka Long-Evans Tokushima Fatty (OLETF) rats, a spontaneous type 2 diabetes model, were used to clarify whether and how a low-protein diet prevents progressive diabetic nephropathy, in terms of functional and structural parameters. A low-protein diet (LPD) with 11% protein content, was compared to the normal 24% protein diet (NPD) without keeping isocaloric conditions. Daily food intake, body weight, and blood and urine chemistry were serially measured in rats from 10 through 60 weeks of age, and renal clearance studies and histological evaluations were performed at 40 and 60 weeks of age. Daily calorie intake was higher in the OLETF rats fed on the LPD than in those fed on the NPD throughout the experiment. Due to this hyperphagia, fasting blood glucose and hemoglobin (Hb)A1c were dramatically increased in the LPD-fed OLETF rats at 30 weeks and thereafter, whereas urinary protein excretion was decreased by more than half after 26 weeks in the LPD group. Plasma concentrations of total cholesterol and triglyceride were decreased in the LPD-fed OLETF rats at 40 and 60 weeks. Inulin clearance in the LPD group was higher only at 60 weeks of age. The glomerular sclerosis index (GSI) and tubulointerstitial index (TII) were preserved in the LPD group. The LPD induced a decrease in tubulointerstitial macrophage infiltration as compared with the NPD at both 40 and 60 weeks of age, but glomerular macrophage infiltration was not alleviated. A low-protein diet, despite the worsening hyperglycemia caused by hyperphagia, not only reduced proteinuria but also ameliorated hyperlipidemia in OLETF rats, thereby preserving renal function and structure in diabetic nephropathy, probably via a macrophage-mediated mechanism.